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Radiant heating systems have been around for thou¬ 
sands of years. Recently, new equipment on the market 
that allows for quick and easy installation has meant 
that radiant systems are being installed in more new 
homes. Ken Farrish reviews the basics of radiant 
systems. We also review the basics of thermal comfort. 

Dynamic Wall construction is an innovative ap¬ 
proach to building energy efficient homes that can 
provide mechanical ventilation at a reasonable cost. 
We review the results of a demonstration project in 
Edmonton. 

Air flows in buildings represent a challenge to proper 
construction and design. We present a couple of dem¬ 
onstrations that can be done by anyone to get a feel for 
these air flows. 

How to control ventilation systems is a hot topic that 
is getting much attention. We report on the results of 
one demand controlled ventilation system that was 
monitored in Ottawa. 


We also report on the new version of HOT2000, the 
latest from the TRC, new innovative products that may 
be on the market soon, optimum glass spacing in 
skylights, and much more. 
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From the Publisher 


We are more aware than at any time in the past that the health, com¬ 
fort and indoor air quality in a home depends on the materials that have 
gone into the building, the types of mechanical equipment and the way 
they are all put together. 

To say that the “House is a System” is not just a buzz phrase but is 
very descriptive of how all the parts of a house work together. In 
Canada we have been world leaders in identifying the concept and 
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■^e most distressing aspect was that many of the Gas utility’s repre¬ 
sentatives present at the opening were not concerned nor were they 
aware that an unyented stove would be a problem. 

We obviously still have a long way to go! 
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Radiant Heating 


by Ken Farrish 


Radiant heating is often called the most 
comfortable type of heating system. Radi¬ 
ant heating installations for room heating 
(ie: where the heat source is in the sur¬ 
rounding surfaces themselves) were known 
and highly valued in ancient times. 

Ancient cliff dwellings were designed 
to allow the sun to radiate in through 
window openings and onto the stone floors 
which absorbed the heat and re-radiated it 
back into the room. In early Roman times 
the baths were designed with underfloor 
ducts which carried warm air that warmed 
the floors which in turn radiated heat into 
the room. 

Old Korean earth homes were designed 
with ducts in the ceiling which carried the 
heat from their fires and warmed the mass 
of the structure that in turn re-radiated 
back into tlie living areas. 

Central masonry stoves were designed 
with chambers through which the exhaust 
heat and smoke would pass. The mass 
would absorb the heat and re-radiate it into 
the room. 

By the 1940’shydronic radiant systems 
became quite popular in some areas. Most 
were hot water in the floor using copper 
pipe embedded in concrete. By the 1950’s 
problems arose when the copper pipe 
started to corrode and many systems leaked 
and caused water damage. This caused the 
demise of radiant heating for over 20 
years. 

In recent years incredible advances have 
been made in the types and quality of 
radiant heating systems and are now used 
to heat all kinds of buildings from airport 
hangars to bathrooms. 

The development of resistance electric 
cable heating allowed for placement of 
these cables in concrete and plaster to 
provide radiant heating in the floor or the 
ceiling. New plastic pipe material has 
improved the confidence in hydronic sys¬ 
tems. 


This must be why in spite of overpriced 
systems, bad installations and frequent 
service problems, radiant heating is in¬ 
creasing it’s market share in Western 
Canada. Some claims are that some form 
of radiant heating is used in up to 20% of 
new homes either as primary heating, 
supplementary heating, zone heating or 
floor warming. 

Most purchasers decide on radiant heat¬ 
ing because of it’s reputation as a comfort¬ 
able heating system. What people don’t 



realize is the wide range of products along 
with the varying opinions (usually from 
poorly informed and biased sales people) 
as to which one is the most appropriate for 
their use. 

System Types 

Radiant heating systems can be classi¬ 
fied into three types, based on their oper¬ 
ating temperatures: 

- high intensity ceiling 

- medium intensity ceiling 

- low intensity (ceiling or floor) 

High Intensity 

High intensity systems operate at tern- 
peratures as high as several hundred de¬ 
grees C.. They are used only in overhead 
applications in larger, non-residential 


buildings such as factories, warehouses or 
garages. 

These heaters are usually small in size 
and tubular in shape with either a combus¬ 
tion or ceramic burner. The heat from a 
small source at a high temperature is radi¬ 
ated over a large area. 

Medium Intensity Systems 

Medium intensity radiant heating sys¬ 
tems operate at medium temperatures (to 
250* F). As with the high intensity sys¬ 
tems, they are used only in ceiling appli¬ 
cations, mostly in commercial or institu¬ 
tional buildings although they can be used 
in some high-ceiling, residential situa¬ 
tions. 

Most of these heaters are assembled as 
a complete units into a T-bar ceiling or 
attached directly to the ceiling surface. 
They may be electric resistance heating 
elements placed in an enclosure with an 
insulated backing. Tlie surface of tlie heat¬ 
ing unit is usually painted wdtli a special 
heat resistant, rough coating which looks 
similar to ceiling tiles. 

These systems heat from a larger sur¬ 
face area than the high intensity systems 
but at much lower temperatures. When 
heat is called for, the element heats up and 
the coated surface in turn radiates tlie heat 
into the room. 

Low Intensity 

Low intensity radiant systems operate 
at temperatures of90-130*F. Due to tlieir 
lower output they can be used in eitlier 
ceiling or floor applications and may use 
circulating hot water or electric resistance 
elements to create tlie radiant heat. These 
are the most commonly used systems in 
residential applications. 

They are usually placed behind tlie 
ceiling or below the flooring and they heat 
up these surfaces which in turn radiate 
heat into the room. 
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Ceiling Systems 

The most common ceiling systems are 
foil panels which come either fully assem¬ 
bled from the factory or in rolls that are cut 
and assembled on site. These are resist¬ 
ance elements made of foil or carbon 
encased in a protective plastic covering or 
resistance electric wire embedded in a 
mass (such as drywall). In all cases the 
panels are wired up to the building’s elec¬ 
trical system and controlled by individual 
room thermostats. 

System design should be based on the 
appropriate number of panels to cover the 
calculated room heat load. The panels are 
laid out strategically to cover the areas of 
higher heat loss (near windows) while 
being distributed evenly throughout the 
room. The type and thickness of the ceil¬ 
ing finish may place some limitations on 
the amount of heat delivered to the room. 
They operate at temperatures of up to 
85*F, and have a heat output of 35 - 100 
BTU/Sq.Ft. (10-30 W/Sq.Ft.). 



Floor Systems 

Similar to the ceiling systems these 
heat up a mass, in this case the floor, which 
in turn radiates the heat into the room. 
These can be designed to fit into any type 
ofbuilding but the heat output is limited as 
the maximum floor surface temperature is 


about 85* F (30*C). This is considered to 
be the maximum temperature for human 
comfort when feet are in contact with a 
healed surface. 

All hot water floor heating systems 
function by embedding piping in the mass 
of the floor. The most common installa¬ 
tions are pipes in a concrete slab or on top 
of the wood floor with a thermal mass 
(concrete) poured on top of them. Some 
systems use pipes below the wood flooring 
but these are difficult to design due to the 
insulating properties of the wood. 

The system design takes into account 
calculated heat loss. Heat output is deter¬ 
mined by pipe spacing, water temperature 
and flow rate. The type of floor covering, 
it’s thickness and insulating value must 
also be considered. Each zone is control 


led by a thermostat and when the room 
calls for heat the boiler heats tlie water 
which is pumped through the pipes, warm¬ 
ing the mass of the floor which then radi¬ 
ates the heat into the room. 

Electric floor systems are similar to 
water floor systems in that they place the 
heat in the mass of the floor which in turn 
radiates heat into the room. The maximum 
operating temperature is 85 *F. Heat out¬ 
put is about 35 BTU/Sq.Ft. (10 Watts/ 
Sq.Ft.) 

Nuheat is the only system which does 
not require a mass because it can be in¬ 
stalled directly below the carpet. Uses can 
include primary heating, supplementary 
heating, zone heating or floor wanning. 

The heating units are placed in/on the 
floor and wired up to a thennostat which is 
connected to the main electrical panel. 
Since it is considered unitary heating, 
each room must have it’s own thennostat. 


Radiant Heating Theory 


How does radiant heating 
work? 

Simply put, it is heat that moves from a 
warm object to a cold object via radiation. 
Radiation is the movement of heat by 
invisible, electromagnetic waves from one 
object to another. Any object will radiate 
heat to another with a lower temperature 
(ie: Sunlight radiating through space to 
warm the earth). 

Radiant heating systems warm up the 
ceiling or floor to a temperature that is 
higher than the rest of the room so the heat 
radiates into the room, onto those cooler 
surfaces. By choosing the system which 
will operate at the proper temperature 
(intensity) you can heat many different 
buildings with various kinds of radiant 
heating. 

In residential applications the produc¬ 
tion of infrared radiation requires that at 
least one surface of the room be warmer 
than the others. This allows the emittance 
of heat to the other surfaces. 


Whether the hotter surface is the floor, 
walls or ceiling does not matter from the 
standpoint of radiation capability but it 
does matter from tlie standpoint of com¬ 
fort. The ceiling and the floor are the most 
practical since the heat can then be distrib¬ 
uted from the largest surface area avail¬ 
able. 

There are many different methods of 
providing heat from the floor or ceiling but 
virtually all of them function by being 
placed behind the actual surface materi¬ 
als. They then heat up these surface mate¬ 
rials which in turn give off the heat into tlie 
room through infrared radiation. 

One of the most significant benefits of 
these radiant heating systems is the com¬ 
fort provided from tliis constant, even, low 
temperature warmth given off from such a 
large surface in the room. 
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Radiant Heating Systems 
and Human Comfort 

Space heating is in reality a cooling 
problem. Our bodies always produce heat 
and must be cooled to remain comfort¬ 
able. The purpose of a space heating sys¬ 
tem is to provide an environment which 
gives the body an opportunity to shed heat 
in a balanced, healthy and comfortable 
way. 

We shed heat in several ways, the most 
important of which are convection and 
radiation and to a lesser extent evapora¬ 
tion. The sum of the body heat losses by 
each should at all times correspond to the 
amount ofheat produced by the body if the 
body temperature is to remain stable. 

Total body heat will be constant during 
a given activity, but the balance between 
the two may vary. For example if convec¬ 
tion is increased by lowering the air tem¬ 
perature, the radiation proportion must be 
reduced by increasing the temperature of 
the surrounding surfaces (mean radiant 
temperature). 

A simple formula has been developed 
that allows normal comfort level of a room 
to be calculated by adding the two primary 
heating components: air temperature and 
mean radiant temperature (average room 
surface temperature). The formula is: Air 
temperature (TJ) + mean radiant tem¬ 
perature (TMR) = 140. 

For example, with a conventional forced 
warm air heating system we maintain an 
air temperature of about 72* F (22* C) with 
a mean radiant temperature of 68*F (72 + 
68 = 140). With a radiant heating system 
comfort is achieved at 68* F air tempera¬ 
ture if the mean radiant temperature is 
72*F (68 + 72 = 140). 

The fact that the air temperature in a 
room is 68* F or 72* F is no guarantee of 
comfort. A room with a temperature of 
68* F (20* C) may feel warmer than a room 
in which the air temperature is 72* F if the 
radiant losses are balanced. 

The human body is more comfortable 
when most of its heat is shed by convection 
rather than by radiation. Thus low air 
temperature is necessary in order to allow 
sufficient cooling by convection. 

Radiant heating systems can easily 
maintain these ideal conditions in a room. 


Factors Affecting Comfort 


Air Temperature 

The air temperature required for com¬ 
fort depends on air movement, kind and 
level of physical activity, type of clothing 
worn, age and the amount of thermal 
radiation from the exterior surfaces. Peo¬ 
ple seated in aroom are generally comfort¬ 
able at 70’F; if there are large glass areas 
74* F. Where people are physically active 
(as in a gym) then 50’F may be enough. 
Residential heating systems are normally 
designed on the basis of providing indoor 
temperatines of 72’F. 

Temperature of the Room 
Surfaces 

The amoimt of body heat lost by radia¬ 
tion depends on the surface temperatures 
of the room. When the surface tempera¬ 
tures of a room are increased the air tem¬ 
peratures can be lowered without causing 
discomfort. When the surface tempera¬ 
tures are lowered the air temperatures 
must be increased to balance the addi¬ 
tional radiative heat loss. 

Air Temperature Swings 

Most people do not notice temperature 
changes of less than 2° F or a rate of change 
in temperatme of less than 4’F per hour. 
Temperature stratification (vertically) 


between head and ankle height should be 
less than 5’F (3’C). 

Air Movement 

Moving air determines convective and 
evaporative heat losses. Proper control 
(not too much air motion) is important 
where people are at rest, where cold air is 
introduced or where there will be older 
people or others sensitive to drafts. An air 
velocity of fifteen feet per minute is the 
recommended maximum. The neck and 
ankles are the most sensitive body parts. 

Humidity 

The effect of humidity on comfort is 
more pronounced where the temperatures 
are high (tliat is, where body cooling is 
required); or where people enter a condi¬ 
tioned space. Relative humidity levels of 
40% to 60% provide good comfort and 
health conditions. 

Fresh Air Requirements 

Fresh outside air is required to supply 
the oxygen consumed by the body, avoid 
imdesirable carbon dioxide concentrations 
and remove objectionable odours. 

Ventilation can be incorporated into 
forced warm air heating systems. It must 
be designed separately for radiant heating. 
Specific levels of ventilation are now re¬ 
quired by many building codes. 


Minnesota Cold Climate Housing Centre 
closes. 


Since 1986 the Cold Climate Housing 
Centre has provided information and serv¬ 
ices to many building and housing profes¬ 
sionals, mostly in Minnesota and the up¬ 
per midwest region, but individuals 
throughout the U.S.A. have also been 
helped. Most programs have been tailored 
to professional builders and educators, but 
home owners have also been assisted on a 
regular basis. 


One of the major activities was Winter 
Workshops for Building Professionals. 
This winter workshop series provided over 
1,000 building professionals with tlie lat¬ 
est information on insulation, air-tighten¬ 
ing, moisture control, ventilation, heating 
and cooling systems, and indoor air qual¬ 
ity. 

The Centre is being closed as the grant 
that created it in 1986 was exhausted this 
summer. 
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Dynamic Walls: 

Demonstration project results 


The buildiog industry is under pressure 
to provide affordable energy-efficient 
bousing without sacrificing quality. The 
recognition of indoor air pollution as a 
health hazard is increasing the 
pressure. 

Improved airtightness has re¬ 
sulted in requirements for me- 
chanicallyassisted combustion air 
systems and mechanical ventila¬ 
tion. Consumers are be ginnin g to 
accept the higher costs of tighter 
building envelopes and the asso¬ 
ciated incremental costs for in¬ 
duced draft or direct vent gas ap¬ 
pliances. In Alberta consumers 
are not readily accepting the higher 
costs of heat recovery ventilators 
nor the high operating costs re¬ 
sulting form mechanical ventila¬ 
tion without heat recovery. Thus a 
ventilation strategy that is effec¬ 
tive, reliable, and relatively inex¬ 
pensive is essential for consumer 
acceptance of an energy-efficient 
house. 

The Dynamic Wall is a ventila¬ 
tion strategy that has the potential 
to meet these criteria. It is an idea 
first conceived in Sweden, but 
developed into a practical ^pli¬ 
cation of the theory in Canada by 
Dr. John Timusk at the University 
of Toronto, (see SOLPLAN RE¬ 
VIEW No. 14) 

The construction details of a dynamic 
wall house ensure that the house is suffi¬ 
ciently airtight to direct incoming ventila¬ 
tion air through the “dynamic” portions 
of the envelope, sufficiently air-perme¬ 
able to allow air to be brought in at very 
low velocity. The beat loss through the 
exterior wall by conduction warms the 


cooler air being brought in. It offers the 
potential to provide ventilation air with 
less chances for mechanical failure and 
without the costs associated with heat 
recovery ventilators. 


Alberta Demonstration 
House 

A demonstration house in Sherwood 
Park, Alberta was built by Lincolnberg 
Homes in the winter of 1988-89 to test the 
dynamic wall concept, to determine if the 
dynamic wall system works according to 
theory and can be used in production 
housing. It also was to see if the home 


owner would benefit in terms of space 
heating, air quality and comfort. The house 
was monitored by Will MayhewofHowell 
Mayhew Engineering using an extensive 
computerized monitoring system during 
the 1989-90 heating season. 

Specifically, the objectives of the 
project were: 

- to demonstrate and assess the con¬ 
struction methods; 

- to determine the cost-effective¬ 
ness of the concept in Alberta; 

- to analyze the operation of the 
dynamic wall system; and 

- to determine how other compo¬ 
nents and systems in the house in¬ 
teract with the dynamic wall. 

Tlie house is a typical four-bed¬ 
room, two-storey tract house with an 
attached two-car garage. It generally 
conforms to conventional wood- 
frame practices with the following 
exceptions: 

- Glasclad sheathing in place of 
standard 10 mm spruce plywood 

- Non-naturally-aspirated gas-fired 
appliances were installed 

- A central exhaust-only mechani¬ 
cal ventilation system was in¬ 
stalled. 

- ADA techniques that were em¬ 
ployed eliminated the potential 
for short-circuiting ofthe dynamic 
wail. 

Exterior wall construction in¬ 
cluded vinyl siding, TYVEK backed rigid 
fibreglass sheathing (GLASCLAD), fi¬ 
breglass batt insulation, and !4” drywall. 
Small holes at the base of the wall (behind 
the baseboard) allow the air into the house. 
The way the dynamic wall works is illus¬ 
trated in tlie detail. 

Tlie house was built air-tight. Blower 
door test results indicated an air change 
rate of 0.93 ACH before the Vz” dynamic 
air inlet holes were drilled in tlie interior 



DYNAMIC 

WALL 

OPERATION 


DYNAMIC OPERATION: 

® heat LOSS FROM 

INTERIOR TO ENVELOPE 
'— BY CONDUCTION. 

©NEGATIVE INDOOR 
PRESSURE. 

©OUTDOOR AIR ENTERS 
ENVELOPE THROUGH AIR- 
PERMEABLE SHEATHING 
AND IS TEMPERED BY ®. 

©TEMPERED AIR ENTERS 
ROOM THROUGH SLOT IN 
DRYWALL IN EACH STUD 
CAVITY, AT BASEBOARD 
LEVEL 
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drywall (with the dynamic holes it was 
1.31 ACH). Ten months after completion 
it was still tight -1.57 ACH. The loosening 
was due to a combination of ambient test 
conditions and airtightness deterioration. 

The mechanical system was designed 
to operate a dynamic (negative pressure) 
mode. 

The incremental cost of building the 
demonstration house was about $4,200.00 
more than a conventional house of similar 
size. Annual energy cost savings were 
estimated to be $370.00. 

Dynamic wall operation 

Dynamic wall operation depends on 
pressure and temperature differences be¬ 
tween inside and outside as well as wind 
speed and wind direction. The degree of 
tempering (the heat gain) of dynamic air 
was found to be about 74% of the indoor- 
outdoor temperature difference. The tem¬ 
perature of incoming air was notably af¬ 
fected by solar radiation. 

An exhaust-only mechanical ventila¬ 
tion system with non-naturally-aspirated 
gas appliances not affected by negative 
pressures are required for operation in the 
dynamic mode. 

What was found 

Measurements indicated that about 30% 
of total ventilation air was entering through 
the dynamic system air inlets. At a total 
ventilation flow of 137 cfm, the pressure 
drop across the building envelope was 
about 5 Pa and the flow through the dy¬ 
namic air holes around 48 cfm . 

In windy conditions, significant in¬ 
creases in flow developed on the wind¬ 
ward side of the house. The combined 
wind and stack effects were not enough to 
reverse flow through leeward dynamic 
holes upstairs but there was a definite wind 
e ffect on the flow through individual walls. 

Ventilation air was well distributed 
throughout the house, but it relied on the 
forced warm air heating system to mix 
ventilation air with return air, thus being 
capable of providing ^proximately 37 
cfm of continuous ventilation per occu¬ 
pant (based on four occupants). TTiere was 


effective distribution of ventilation air 
without any additional ductwork. 

Because of the action of negative pres- 
sme, the dynamic wall eliminates the po¬ 
tential for wall moisture problems as moist 
indoor air is not able to penetrate the 
construction. 

NodiscomfOTt was caused by cold drafts 
or cold wall radiation when the house was 
operating in the dynamic mode. However, 
when operation was in the static mode (no 
dynamic air) with the fresh air and com¬ 
bustion air ducts open as in conventional 
housing, the home owner commented that 
the house felt cooler. Surface tempera¬ 
tures dropped TC with the temperature 
stabilizing approximately 10 minutes af¬ 
ter the switch from static mode. 

The temperature of the dynamic air 
entering the house varied with the indoor- 
outdoor temperature differential. It is also 
a way to collect significant amounts of 
solar energy at no additional cost. When 
daytime temperatures were -18*C, the solar 
radiation heating the south wall raised the 
temperature of the dynamic air entering 
the house by more than 5*C. 

The belief persists that negative pres¬ 
sure within the building envelope could 
encourage the entry of radon to the living 
space. Although Alberta is not considered 
a high-risk area for radon, the house was 
checked. A radon sampling pump located 
at one of the dynamic air inlets was also 
used to monitor the presence of glass fibre 
particulates. Six small fibres were de¬ 
tected. (No standards for glass fibre con¬ 
centrations have been set for residential 
occupancies). 

No significant levels of indoor air pol¬ 
lutants were measured (Formaldehyde lev¬ 
els were very low). The occupants found 
the dynamic house comfortable to live in. 

The dynamic wall concept was found to 
be both achievable and, in spite of the 
imcontrollable variables, is workable in 
Alberta. Exterior sheathing was roughly 
one-half of the incremental cost so cost 
savings could be realized if cheaper sheath¬ 
ing materials are identified. Reductions 


may also be possible by simplifying the 
mechanical system and the way dynamic 
air enters the house. 

The findings suggest that operating at 
0.3 ACH, adequate quantities of ventila¬ 
tion air are being delivered and distributed 
throughout the house. 

Another aspect of the dynamic wall is 
that it may allow the use of relatively thin 
walls. This will provide more usable space, 
as decreasing the wall thickness in a 2,000 
sq. ft. house by one inch can increase the 
net floor area by some 20 sq. ft. 

Dynamic Wall Demonstration Project, 
undertaken with funding under the 
Innovative Housing Grants Program of 
Alberta Municipal Affairs, Edmonton, 

L Nakatsui (Lincolnberg Homes) and 
W. Mayhew (Howell Mayhew Engineer- 
ing), Edmonton, Alberta. 


Letter to the Editor 

Sir, 

I recently subscribed to your publica¬ 
tion and have found the last two issues to 
be informative. I was surprised to see in 
the Job-Site Innovator items a commenda¬ 
tion given to a Nova Scotia builder for the 
laminated header. What he has come up 
with (to his credit) is a section of a struc¬ 
tural foam-core panel. These have been 
around for many years (in the form of 
walk-in coolers and freezers) and are now 
widely accepted for their energy efficiency, 
strength and ease of construction in resi¬ 
dential, commercial and industrial build¬ 
ings. 

There is at least one manufacturer of 
structural panels in Canada (using an EPS 
core): Thermapan Industries in Ontario. If 
the idea of the laminated header is attrac¬ 
tive, the next logical step is to build the 
entire structure of panels. I might add tliat 
the panels are also tlie most efficient air 
barrier and vapour retarder of any building 
system I have seen. 

Chris Norman 

South Gillies, ON 
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Air Flows in Buildings 


For the past several years an interna¬ 
tional task force has been researching how 
air flows in buildings. The objectives of 
the work are to study the airflow patterns 
(they can be tricky) so that design tools 
that estimate flows are acceptable and 
accurate. The work was a part of the 
International Energy Agency (lEA) en¬ 



ergy conservation in buildings program. 

A couple of do-it-yourself experiments 
that can be done by anyone point out a way 
that ventilation flows can be detected with¬ 
out resorting to expensive monitoring 
equipment. These are conditions we all 
have observed at some time without nec¬ 
essarily paying attention to them. They 
were described by one of the principal 
researchers, Dr Koos van der Nbas from 
Switzerland. 

Feel the Stack effect 

The stack effect in a multi-storey build¬ 
ing can be spotted. In early fall overheat¬ 
ing can happen, especially if blinds or 
shades are not closed. As the sun shines in, 
the inside can get uncomfortably warm 
even if outdoor temperatiues are low. 
Opening the window will not lower the 
temperatme. Instead of cool outside air 
coming in, the warm interior air flows 
throu^ the door and leaves through the 
window, (see Fig. 1) 


If the door in the room is closed, and the 
door is fairly snug in its frame, then the 
outside air has a better chance of entering 
and leaving through the same window (see 
Fig. 2). 



Fig. 2 

Smell the Neutral Pressure 
Plane 


sure plane the building is at negative pres¬ 
sures, so outside air is drawn in. This is 
why cold drafts (infiltration) are normally 
felt in the lowest portions of the house. 

Itis actually possible todetermine where 
the neutral pressure plane is by smell. 
Think of a packed room at a party. Tliere 
are windows but while they may be open, 
they are covered by curtains. The tem¬ 
perature rises to the point where it gets hot 
and sweaty. The air quality deteriorates so 
to induce cross-ventilation doors and win¬ 
dows are opened, but the curtains still 
cover the windows. At the open door you 
expect to find the best air quality, only to 
find the air smell as bad as in the room 
itself. If you crouch down, you’d discover 
somewhere near the middle of the door 
height the existence of a level below which 
the smell was gone and the is fresh. It’s 
why our feet will feel a draft even though 
it’s still hot inside. 

The do-it-yourself experiments were 
described by Dr. Koos van der Maas, 
EPFL-Lausannne, in "Flow Flash 5", 
July 1991, the newsletter of lEA Annex 
20: Air Flow Patterns within Buildings. 


The neutral pressure plane is an imagi¬ 
nary plane that 
divides the areas 
of positive from 
negative pres¬ 
sure in a house. 

It is constantly 
fluctuating, de¬ 
pending on wind 
and tempera¬ 
tures. Above the 
neutral pressure 
plane, the build¬ 
ing is positively 
pressurized, so it 
tries to leave the 
building; below 
the neutral pres- 
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Have you subscribed Yet? 


Stay informed about the latest in building technology. 
If you are not yet a subscriber to SOLPLAN REVIEW, 

do it TODAY! 

You can FAX your order: (604) 689-1841 

/olplan review 

the independent m newsleder of energy conservation, budding science & construction practice 

SUBSCRIBE TODAY! 

SOLPLAN REVIEW is an independent Canadian newsletter 
published 6 times per year to provide news, technical details, 
new product information, insights and commentary on develop¬ 
ments covering all aspects of building science and energy 
efficient building practice for new and retrofit residential 
construction. 

SOLPLAN REVIEW serves the needs of professional and inter¬ 
ested lay persons. Technical information is presented in a clear, 
concise manner, without resorting to jargon. 

As an independent subscription supported publication, we rely 
on the support of our readers. If you are seeing this publication 
for the first time, and find it valuable, why not ensure you don’t 
miss any copies. Subscribe today! 

YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 
In Canada: 1 year: $38.52 ($36.00 + 2.52 GST) 

2 years: 72.76 ($68.00 + 4.76 GST) 

USA and other foreign: 

1 year: $ 43.00 per year 

2 years: 82.00 

(u.s.a. and other foreign in u.s. funds). 

payment enclosed please bill us P.O. #_ 

please charge to credit card: 

VISA MASTERCARD AMERICAN EXPRESS 

card number:_expiry date:_ 

signature:_ 


name: _ 
address: 


_ post code: _ 

the drawing-room graphic services ltd. 
box 86627 north Vancouver, b.c. V7L 4L2 
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THE BOOKSHELF 


A selection of books that will be of interest to our 
readers. Price and availability subject to change without notice. 
All orders shipped by bookpost. Please add $0.75 per book for 
postage and handling ($2.50 max. per order); 
outside Canada: $1.50 per book ($5.00 max. per order). 

Canadian orders please don’t forget to add 7% GST 




THE TIMBER FRAME HOME 
Design, Construction, Finish¬ 
ing. by Ted Benson 
The age old craft of timber fram¬ 
ing has gained new life in recent 
years. This Illustrated book 
covers the fundamentals of the 
craft and the range of design 
and structural options available. 


TIPS & TECHNIQUES FOR BUILDERS from 
Fine Homebuilding. A handy paperback refer¬ 
ence on tools, layout & measuring, foundations, 
rough carpentry, roofs, floors, drywall, trim, bullt- 
ins and more. 

$ 12.95 

CHEMICAL ALLERGIES 
by Dr. Richard Mackarness. Discusses the im¬ 
pact of chemicals used In food and household 
products on humans. $9.95 

RADON: The Invisible Threat 
by Michael Lafavore. Radon is a colorless, odor¬ 
less and tasteless radioactive gas that gets into 
houses. RADON defines what it is, where it Is, 
how it can contaminate a house, practical steps 
to overcome the problem in new construction or In 
existing homes. $15.95 

SOLPLAN 6: An Air Exchanger for Energy Ef¬ 
ficient Well Sealed Houses 
A do-it-yourself manual for building a heat recov¬ 
ery ventilator; developed by the pioneers of low 
energy building technology at the University of 
Saskatchewan. $6.95 

1991 CONSUMER GUIDE TO HOME ENERGY 
SAVINGS 

Listings of the Most Efficient Products You can 
Buy and much more. Contains information on 
how to get the most benefit from the new house¬ 
hold equipment. Includes product listings (by 
make and model number) and performance rat¬ 
ings for household mechanical equipment and 
appliances. $8.35 

YOUR HOME, YOUR 
HEALTH, AND WELL 
BEING 

by David Rousseau, W.J. 
Rea. Jean Enwright. What 
you can do to design or reno¬ 
vate your house or apartment 
•' to be free of outdoor and in- 
' door pollution. By knowing 
what pollutants affect our 
homes, and applying care¬ 
fully explained step-by-step solution, dwelling 
can be transformed Into healthy, quiet clean 
pleasant places. A special detailed section gives 
recommendations for those with environmental 
sensitivities. 

$19.95 


THE COMPACT HOUSE BOOK: 33 Prize Win¬ 
ning Designs - 1,000 sq.ft, or Less 
Don Metz, editor; The designs presented were 
winners of a Garden Way Compact House De¬ 
sign Competition. Shows a range of designs 
stressing low energy, modest cost, & how small 
houses can be imaginative & comfortable living 
spaces $19.95 

FINE HOMEBUILDING ON 
FLOORS, WALLS AND 
STAIRS 

31 articles from Fine 
Homebuilding magazine com¬ 
piled into this illustrated book 
that covers designing and 
building stairs; staircase reno¬ 
vation; preparing and finishing 
walls; ornamental plaster & 
raised panel wainscoting. 
$16.95 

FINE HOMEBUILDING ON 
BATHS AND KITCHENS 
Reprints of some of the best 
stories from Fine 
Homebuilding on the most 
popular renovation projects. 
Expanding kitchens; Euro¬ 
pean style kitchen cabinetry; 
remodelling a bath; and 
much more. $16.95 


$24.95 

NEW COMPACT HOUSE DESIGNS: 27 Award 
Winning Plans 1250 sq.ft, or less. Results of the 
follow up to the successful competition that was 
published as The Compact House Book. $22.95 

THE CANADIAN GREEN CONSUMER GUIDE 
Revised and expanded edition, includes the 
Green Directory listing more than 1200 compa¬ 
nies providing services and or products. $14.95 

THE VISUAL HANDBOOK OF BUILDING 
AND REMODELLING by Charlie Wing A illus¬ 
trated reference to building materials and sys¬ 
tems; formulas to estimate coverage, buying 
supplies, pricing, etc. $27.95 


FOR THE JUNIOR SET; 

RADS, ERGS AND CHEESEBURGERS: the 
Kid’s Guide to Energy and the Environment by 
Bill Yanda A kid's eye-view of energy consump¬ 
tion and its environmental implications.An infor¬ 
mative and entertaining book. For ages 8 and 
older. $ 16.95 


Please circle items you wish to order. Total $_ 

Please charge to credit card: 

VISA MASTERCARD AMERICAN EXPRESS 

Card NO. expiry 
signature 

NAME: - 

ADDRESS: 


POST CODE. 




Batlis 

and 

Kitdiens 


the drawing-room graphics services ltd. 
box 86627 north Vancouver, b.c. V7L 4L2 
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CALENDAR 


Window Standard Workshops: 2 day ses¬ 
sion on the new CSA A440.2 window energy 
performance standard, including hand’s on ses¬ 
sions on the WIN20CX) program. ($150/day) 


Winnipeg 

Vancouver 

Calgary 

Montreal 

Halifax 

Ottawa 


Nov. 13-14 
Nov 18-19 

Nov. 21-22 
Nov. 27-28 
Dec. 2-3 
Dec. 5-6 


For Information/registration contact: Lorie 
Boudreau at (613) 996-6157 


MECHANICAL COURSES Over 130 courses 
for mechanical trades are being offered across 
Canada. Courses available based upon regional 
needs: For course descriptions, dates, locations 
& fees contact: HRAI, 5468 Dundas St. W Suite 
308, Etobicoke, ON M9B6E3 Tel 416-239-8191 
Fax 416-239-1983 



cSIDENTIAL VENTILATION:^ 


Indoor Air Quality I 


v i/u h j handbook 


WRITTEN BY: Richard Kadulski; Il¬ 
lustrated by Terry Lyster; Technical 
consultants: David Hill and Yvonne Kerr. 


RESIDENTIAL VENTILATION: 
Achieving indoor Air Quality 

The book that tells you how to deal with indoor air 
quality and ventilation issues. 

RESIDENTIAL VENTILATION: Achieving Indoor Air 
Quality describes why ventilation is necessary and 
how it can be provided, effectively and without 
creating resident discomfort. 

This book is of special interest to builders and 
designers. 

CONTENTS 

1. Indoor Air Quality: why be concerned 

2. Dealing with Indoor Air Quality: how to control 
pollutants sources 

3. Ventilation System Design: what design criteria 
should be 

4. Basic Ventilation Systems described 

5. Codes and Standards: what they call for and how 
to comply 

6. Equipment Descriptions 

7. Glossary of Terms 

8. Sources of Information 


WANTED 

Advertisements for products or services that 
would be of interest to SOLPLAN REVIEW read¬ 
ers. Reach over 4,800 members of the Canadian 
home building industry through a classified add in 
SOLPLAN REVIEW. Contact us for details, box 
86627 north Vancouver, b.c. V7L 4L2. FAX (604) 
689-1841 


BACK ISSUES SPECIAL 
We still have some back issues of SOLPLAN 
REVIEW. Individual copies of back Issues are 
available for $4.00 each, post paid. 

PACKAGE DEAL: We have a special deal on 
back issues If you are missing a number of them: 
we'll send a package containing all available 
issues from No. 4 to 36 (there are a number out of 
print), but in any case there will be at least 20 
issues for only $ 40.00 (plus GST); USA and other 
foreign $50.00. 

the drawing-room graphic services ltd. 
box 86627 north Vancouver, b.c. V7L 4L2 


ORDER YOUR COPY TODAY! 


ONLY $11.95 per copy 


Insul-wall 


BUILDING SYSTEM 



See CCMC evaluation 
Report N° 09589 


For superior quality wall construction 


INSUL-WALL is available as a preassembled wall 
structure, or pre-cut component package for on-site 
assembly. This unique panel system incorporates the use 
of high quality environmentally pure, EPS rigid insulation 
with conventional wood framing. 

- Superior insulation 

- Eliminates thermal bridging problems 

- Structural stability 

• Manufactured to your specs 

- Faster on site construction 

- Eliminates air movement and moisture build-up 
within the wall cavity 

For your residential, commercial and industrial projects, 
INSUL-WALL is your constructive solution. 

FABRICATORS ACROSS CANADA 


Inuil.Wall Ltd. 

11 Mosher Dr 
Dirtmouth, NS. 
B3B I LB 

Td: (902) 468-5470 
F«(902) 468-4691 

P.O.B«l(M5.S<nA 
Fredericton, NB 
E3B 5C2 
Td: (506) 452-7015 
Fuc (506) 452-1508 


Reardon Const & 
Dev Ltd. 

119 Sprin|dsle Sc 
P.O. Box 2069 
ScJohn’s.NFAIC 
5R6 

Td:{709) 579-1010 
Fix: (709) 579-4660 


Insul-V/all 

Quebec 

Div of Isohkfbr Inc. 
P.O. Box 3065 
Quebec, PQGIK 6X9 
Td: 1-800-363-2307 
Fix (418)692-0964 


Insul-Wall 

5370 Munro Court 
Burlington, ON 
L7L 5N8 

Td: (416)825-1264 
Fix (416) 637-0254 


Aerofoam 
2485 Diy Sc 
Winnipef, MB 
R2C 2X5 
Td: (204)222-3261 
Fix (204) 222-8817 


Beaver Plastks 
Ltd. 

12150- 160th Sc 
Ednrwnton, AB 
T5V IH5 
Td: (403)453-5961 
Fix (403) 453-3955 


Northcoast BdkSng 
Products Ltd. 

2320 Rogers Ave. 
Coqiitlim. B.C 
V3K5X7 

Td: (604) 526-6744 
Fix (604) 526-4497 
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HOT 2000 


albo for easy installations 



from your ventilation specialists 


ENEREADY 



Products Ltd. 6860 Antrim Ave, Burnaby, BC, Canada V5H 1X6 



-c^ESH AlP 

SEASOa^^ 






Air /lout range 
60-120 c/m 


Introducing 
the NEW 
vanEE 1000 
Convertible 


Four ducting options 
Compact sue for easy handling 
Guaranteed vanEE quality 


Leading the Way in Ventilation Technology 


^ I?!? 


CES INC. 

2525 WENTZ AVE 
SASKATOON SK S7K 2K9 


CAN 306 242-3663 

USA 800 667-3717 

FAX 306 242-3484 


WHAT IS IT? 

HOT2000 is an advanced approach to the design and 
modelling of energy efficient structures. 

HOT2000 is an easy-to-use computer program de¬ 
signed to assist builders, architects and engineers 
design iov/-rise residential buildings. Utilizing current 
heat loss/gain and system performance models, the 
program aids in the simulation and design of buildings 
for thermal effectiveness, passive solar heating and 
the operation and performance of heating and cooling 
systems. 

WHAT CAN IT DO FOR ME? 

HOT2000 lets you input comprehensive data on 
proposed building design, analyze the expected heat 
loss/gain, and revise and test altered designs until a 
satisfactory design is achieved. 

Contains extensive weather data, several models for 
HRV, foundation, water heating systems and more. 

HOW TO GET HOT2000 

HOT2000 is available from the Canadian Home Build¬ 
ers Association (CHBA) in either a Canadian or U.S. 
version at the following prices: 

* $ 120.00 (Cdn) for the Canadian version 

* $150.00 (US) for the USA version (contains US 
weather data) 

Price includes User and Reference Manuals 
Canadian residents: please add 7% GST 


To order HOT2000, complete the attached form and 
send it with a cheque or money order to: 



HOT2000 Sales 
CHBA, Suite 702, 

200 Elgin St. 

Ottawa. Ont K2P ILS 
Tel: (613) 230-3060 

ORDER FORM 


Please send me 


_ copies of HOT2000 (V6.0) Canadian ver¬ 
sion at $225.00 per copy 

_ copies of HOT2000 (v5.06) Canadian 

version ($ 120.00 Cdn) per copy 

_copies of HOT2000 (5.06) USA version 

($150.00 US) per copy 

IBM Mac 

Canadian orders: add 7% GST 


My cheque _ money order_in the amount of 

_^ is enclosed. Make cheque payable to 

Canadian Home Builders' Association 
Name 


Organization 


Street Adress 


City, Prov/State 


Postal/Zip Code 


Telephone No. 
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EMR/CANMET NEWS 



77ie (Canada Centre for Mineral and Energy Technology (CANMET) is the research and development arm of Energy, Mines and Resources. EMR/CANMET’s 
Buildings Group works with industry to develop and commercialize the technologies to make Canadian houses more energy efficient With the support of the 
Buildings Group, Solplan Review presents this information on some current CANMET projects. For more information contact: Energy Efficiency Division, EMR/ 
CANMET. 580 Booth St. Ottawa, KIA 0E4. 


Demand Controlled Ventilation Systems 



TIME 


Relative Humidity and CO^ levels in the bedroom compared 
to occupancy over a 24 hour period. Relative Humidity is 
fairly constant while CO^ varies with occupancy. 


As houses have become more air-tight, 
the need for effective mechanical ventila¬ 
tion systems has increased. These systems 
must introduce fresh air, exhaust stale air 
and be as energy-efficient as the houses 
they serve. Demand controlled ventilation 
systems (DC V’s) which provide mechani¬ 
cal ventilation only when ventilation is 
needed appear to meet all of those require¬ 
ments. 

Recently the Buildings Group, in con¬ 
junction with Scanada Consultants Ltd., 
field tested a DCV in two houses. The 
DC V consisted of mechanical air extrac¬ 
tor units (exhaust fans) and passive air 
inlet units. The extractor units ran 24 hours 
a day at slow speed maintaining a slight 
negative pressure across the building. The 
passive air inlets were equipped with hu¬ 
midity sensors composed of nylon strips 
which respond to changes in humidity by 
shrinking or stretching. These movements, 
in turn, cause a moveable shutter to open 
or close. 

The field tests souglit to determine two 
things: the effectiveness of humidity as 
the controlling factor in determining ven¬ 
tilation rates and the effectiveness of the 
air inlets. 

This humidity controlled ventilation 
system relies on humidity levels gener¬ 
ated by occupants, either by their activity 
levels or by the utilization of the space for 
laundry, cooking, bathing, etc. When rela¬ 
tive humidity is a room is high, the me¬ 
chanical extractor unit exhausts stale air 
from that room at a greater rate and the air 
inlets increase the introduction of fresh 
air. Conversely, when the relative humid¬ 
ity is lowered air flow into and out of the 
room is lowered proportionately. 


In both houses 
tested, analysis of the 
exhaust system showed 
that continuous air flow 
was maintained ad¬ 
equately by the extrac¬ 
tors. However, the air 
inlets failed to respond 
adequately under two 
different scenarios. At 
normal occupancy lev¬ 
els the air inlets did not 
respond instantly to 
small increases in room 
humidity. While the 
inlets responded well 
to a large increase in 
room humidity as may 
be caused by a several 
people entering the 
area, the air flow was 
not enough to quickly 
offset the higher CO^ 
levels. 

As a result, the study team found rela¬ 
tive humidity to be a poor indicator of 
occupancy. Their report notes “response 
times are slow and often there are no 
discernible changes in relative humidity 
despite major changes in occupancy and 
COj concentrations.” 

On a more positive note the field test 
did find that carbon dioxide levels appear 
to track human presence and activity very 
well and that a demand-controlled ventila¬ 
tion strategy with CO^ as the factor deter¬ 
mining the rate of ventilation - perhaps in 
combination with indoor relative humid¬ 
ity - might provide good air quality and 
moisture control in cold climate houses. 


To obtain a copy of the report (Operat¬ 
ing Characteristics and Performance of 
A Humidity-Controlled Ventilation Sys¬ 
tem, Phase II: Monitoring and Perform¬ 
ance Analysis) or for more information 
contact the Buildings Group, CANMET, 
Energy Mines and Resources, 580 Booth 
St., Ottawa, Ont. KIA 0E4 

Advanced Houses Program 
Response is Overwhelming 

31 building teams, representing all prov¬ 
inces responded to CANMET’s call for 
Advanced Houses Program proposals. The 
proposals are now being reviewed. Win¬ 
ners should be announced on November 
12,1991. 
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The Buildings Group: What is it? 


The Buildings Group is the CANMET 
division responsible for researching and 
developing new ideas and technologies 
important to the building industry. It fomed 
in 1989 to help make buildings more en¬ 
ergy efficient while minimizing their en¬ 
vironmental impact. 

The Buildings Group works with all 
aspects of building and building science - 
from basic research, technical develop¬ 
ment, product assessment to standards 
development and technology transfer. The 
Buildings Group has achieved some nota¬ 
ble successes, including the Brampton 
Advanced House which uses less than 
one-quarter of the energy of conventional 
housing. Some of the Group’s recent ini¬ 
tiatives include: 

Advanced Houses Program 

The success of the Brampton Advanced 
House has prompted the Buildings Group 
to take the program country-wide. Once 


built, these houses will field test various 
new ideas and product prototypes to estab¬ 
lish a new state-of-the-art for residential 
construction. 

HOT2000 

The Buildings Group is the driving 
force behind the ongoing development of 
HOT2000, a computer program which 
simulates the thermal performance of resi¬ 
dential buildings while they are still on the 
drawing board. Version 6, which calcu¬ 
lates air conditioning loads and provides 
data on the new window technology, is 
now available. 

Advanced Window Technology 

The Buildings Group is working to 
strengthen the weakest link in the thermal 
envelope: windows. It sponsors basic re¬ 
search to develop new testing procedures, 
encourages development of new technolo¬ 
gies and has helped create a new CSA 
standard method to calculate window en¬ 
ergy ratings. 


Updated HOT2000 Version 6 Hits the Street! 


HOT2000 is a computer program that 
was developed by EMR for the R-2000 
program. It is a tool to help builders, 
engineers and architects design and simu¬ 
late the performance of residential build¬ 
ings for energy efficiency, passive solar 
heating and the operation and perform¬ 
ance of heating and cooling systems. More 
importantly HOT2000 is a tool that offers 
the designer and builder the chance to play 
the “what-if ’ game, looking at alterna¬ 
tive construction options that may save 
money by optimizing the design. 

Many changes have been made since 
the program first appeared to reflect moni¬ 
tored data and to respond to user concerns. 
The latest version (No. 6) has just been 
released by CANMET. HOT2000 Just 
keeps getting bigger and better, but regu¬ 


lar HOT2000 users will still recognize the 
new version. Unfortunately files from ear¬ 
lier versions are not compatible with Ver¬ 
sion 6. 

What’s new and improved? 

There are many new features, some are 
subtle, others more significant. The major 
changes are new ways to enter data, an air 
conditioning module to calculate cooling 
loads, and window entries that take into 
account changes in window technology. It 
is also possible to rotate the house without 
changing other entries. 

Cooling Loads 

Even in a cold climate like Canada, 
where heating concerns dominate, some¬ 
times you need to introduce cooling to 


C-2000 

Building on the success of the R-2000 
Program, the Buildings Group is launch¬ 
ing C-2000, which brings the same princi¬ 
ples and approach in energy efficient con¬ 
struction to the commercial sector. Pro¬ 
gram planning seminars are now under 
way with relevant industry players in major 
centres across the country. 

Research and development are only 
part of the Group’s activities. For exam¬ 
ple, it is also working with CHB A’s Tech¬ 
nical Research Committee and the NRC 
on the new Energy Code for Buildings and 
also works cooperatively with organiza¬ 
tions such as CMHC. It also identifies 
research needs and funds specific research 
projects through agencies such as 
ORTECH, CMHC, SRC and private con¬ 
sultants. 

In coming issues, we’ll take a look at 
other sections of CANMET that should be 
of interest to buildings and the building 
community, beginning with the Combus¬ 
tion and Carbonization Research Labora¬ 
tory. 


maintain comfort. Cooling calculations 
are a new part of the program. Tliree types 
of air conditioning systems can be speci¬ 
fied: conventional, ventilation and econo¬ 
mizer modes (with dry bulb or enthalpy 
control). Calculations for sizing the air 
conditioning system include defaults if 
user values have not been selected. 

Windows 

Window data entries are more complex 
as eight directions are modelled and over¬ 
hang data in all directions is used to esti¬ 
mate solar shading. Tlie window entries 
take into account the latest information on 
window properties. Effective overall R- 
value and solar heat gain coefficients are 
calculated from inputs that indicate glass 
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type,gasfill,windowtype(e.g. slider, 
awning or fixed), spacer type and 
frame material. Rough opening di¬ 
mensions (window width and height) 
are entered for each window - the 
software makes the adjustment for 
frame size. 

As all windows are entered with 
overhang data, it is now possible to 
rotate the house by any 45’ incre¬ 
ment. This makes it easier to use as 
a design tool (to calculate the impact 
of solar gains on the house perform¬ 
ance) if orientation of the house is 
flexible. 

Data entry made easier 

Many of the options are presented in 
pull-down menus and a mouse or key¬ 
board may be used for moving through the 
program (both IBM and Macintosh ver¬ 
sions are available). When activated, a 
box containing the possible options is 
displayed on tlie screen. A selection is 
made by highlighting the desired answer. 
For example, tlie six-digit code used to 
define window type is developed from a 
series of pull-down lists which select glass 
type, coating, gas fill, window type, spacer, 
and frame material. This isdone automati¬ 
cally as each one is selected. 

Data entry has been made easier in the 
new version as the gross area is entered for 
each component, rather than net area as 
was the case in earlier versions. This makes 
it easier to use for design studies as the 
component areas may be changed quickly 
to investigate various alternatives. For 
example, when window sizes are changed, 
but not the overall exterior wall area, it is 
no longer necessary to make changes to 
the wall entries as well as the window 
entries as it is taken care ofby the program. 

Another new feature is that each of the 
data entries for doors and windows in¬ 
cludes a location name for the main wall, 
ceiling, door or basement wall above¬ 
grade entries. A checking routine insures 
that all references are acceptable and all 
calculated net areas are greater than zero. 
The checking is also done as the data is 
edited so that the user is alerted to im¬ 


proper definitions at the earliest possible 
time. 

All exterior building envelope compo¬ 
nents are considered. These include the 
ceiling, main walls, exposed floors, doors, 
windows (in eight orientations) and four 
types of basement (crawl space, slab on 
gr^e, shallow, and full depth). Each of 
the 25 possible components may have as 
many as 10 different entries. The non¬ 
window data entries consist of area and 
effective R-value. 

Mechanical Systems 

Forced mechanical ventilation may be 
specified for a heat recovery ventilator 
^IRV) and/or exhaust fans. The ventila¬ 
tion system can be sized to meet the re¬ 
quirements of the CSA F326 standard by 
specifying the number of rooms of each 
type to the program. HOT2000 checks to 
insure that either the total or the specified 
exhaust flow rates is sufficient to meet the 
standard. 

The space heating systems can include 
a conventional heating system and a heat 
pump. Furnace type, fuel type, capacity, 
steady-state efficiency and pilot light en¬ 
ergy consumption may be specified. Fur¬ 
nace calculations include the effects of 
part load losses, pilot light and fan energy 
and increased ventilation induced by the 
chimney during the on cycle. 

Natural air infiltration is estimated us¬ 
ing a theoretical model developed at the 
National Research Council that takes into 


account air tightness, average 
monthly wind speed and the effects 
of mechanical ventilation. If a fur¬ 
nace with a chimney has been speci¬ 
fied, the infiltration during the fur¬ 
nace off-cycle is also estimated. 

HOT2000 calculates the net heat 
load needed by the house after the 
internal gains have been taken into 
account. The difference is what 
must be provided by the space heat¬ 
ing system and can be used to size 
the heating system. Monthly and 
annual energy costs can be calcu¬ 
lated for each fuel type if the user 
has assigned rates. The fuel rates may be 
selected for each fuel type on a montlily 
basis to accommodate utilities whose bill¬ 
ing rates vary monthly or seasonally. 

HOT2000 also includes utilities for 
viewing and editing weather data and fuel 
costs. Reports may be viewed on screen, 
printed, or saved for later printing by 
either a built in or a separate print spooling 
utility. 

Version 6 is an improvement on earlier 
versions. Those who have used earlier 
versions will like this one even more. 
Those who haven’t used HOT2000 before 
should try using it as it is easier to use. 
Playing the “what-if ’ game can more 
than recover it’s cost. However, if you are 
not going to use it fairly often, then it 
would still be more cost effective to go to 
a specialist who uses the program on a 
regular basis. 

We hope that a new simplified version 
will be developed in the fiiUu'e to offer a 
reasonably accurate but simpler method 
that will not need the tliorough take-offs 
needed to use the current version. 


CUBA is the licensed distributor for 
HOT2000. Copies are available from 
CHB A for $225, 

CHBA HOT2000 Sales 
Suite 702 ‘200 Elgin St, 

Ottawa, Ont, K2P IL5 
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Technical Research Committee News 


Energy Building Code 

As we mentioned in the last issue of 
SOLPLAN REVIEW, anew Energy Build¬ 
ing Code is being developed based on the 
Measures for Energy Conservation a 
document first developed in the late 1970’s 
by the National Research Council but 
largely ignored. The new document is 
being developed as a stand alone model 
code that may be adopted by the prov¬ 
inces. 

At the moment many (but not all) prov¬ 
inces at least include minimum insulation 
requirements in the building code. The 
new proposed code will go much further. 
Significant features being discussed in¬ 
clude full depth basement insulation and 
quality control measures. For example, 
mandatory airtightness requirements are 
being discussed. This would not automati¬ 
cally mean that every building must be 
tested, but that each would have to meet a 
certain level of airtightness. 

The question becomes one of what 
level of airtightness? Or even does there 
have to be a legislated airtightness level? 
What comes to mind instantly is: are there 
enough blower doors and airtightness test¬ 
ers in the coimtry to be able to deal with 
such a requirement? 

If you have any thoughts or comments 
on such an Energy Building Code be sure 
to make your voice heard. Contact your 
local association’s Technical Advisory 
Committee or the TRC directly. This is 
your chance to provide input on proposed 
new regulations before they are finalized. 

Ventilation Position Paper 

CHBA has developed a draft position 
paper on residential ventilation that will 
be circulated to the provincial home build¬ 
ers associations for comment before the 


ih 

Canadian 

Home Builders’ 
Association 


end of November. This paper will be used 
as the basis of CHBA’s presentations to 
the National Building Code review proc¬ 
ess (for the 1995 Code) and the Canadian 
Standards Association for possible revi¬ 
sions to the standard. 

It is hoped that this will also provide 
guidance for further research of ventila¬ 
tion issues and be an important factor in 
the decision as to whether or not CSA 
F326 gets incorporated in the building 
code. 

Items of special concern that have been 
identified include how to deal with make¬ 
up air (especially for fireplaces) and the 
distribution of fresh ventilation air. 

Hot-2000 version 6 

The latest version of HOT-2000 is now 
available (see review this issue). The most 
significant change is the addition of a 
module to calculate cooling loads and 
incorporation of the latest in window tech¬ 
nology. 

CHBA is the licensed distributor. Or¬ 
der forms will be available through the 
Provincial associations (or you can order 
direct from the TRC). 

HOT-2000 version 5.06 will still be the 
principal tool for verifying compliance 
with &e R-2000 performance standard 
although results calculated with Version 6 
will also be accepted. 


Environmental Product 
Directory 

With the interest in environmental is¬ 
sues today it has been suggested that a 
building products directory of environ¬ 
mentally friendly or recycled products be 
developed. This kind of directory would 
help builders and designers identify envi¬ 
ronmentally fnendly products and materi¬ 
als when making design decisions and 
could help steer away from questionable 
products that could cause problems in the 
future. 

For example, did you know that there 
are already limits to the use of products 
containing CFC’s in Canada? Canadian 
manufacturers already are phasing out the 
use of CFC’s in products (such as foam 
insulations) but this is not the case in other 
countries. Some products imported from 
the USA do not meet these Canadian 
standards. However, as tliere are no fonnal 
tests or review procedures when products 
are imported, they can easily find their 
way on to the market. An environmental 
product directory would identify such con¬ 
cerns and indicate product specifications. 

This project is still at the discussion 
stages. If you feel that this is a project to be 
pursued, that you could take advantage of 
such a directory, or have some thoughts 
about how it should be structmed, then 
contact your local Technical Advisory 
Committee (or the TRC directly) and pass 
on your comments. 

The Technical Research Comnittee (TRC) 
is the industry *sforum for the exchange of 
information on research and development 
in the housing sector. Membership in¬ 
cludes builder members and representa¬ 
tives from industry, standards and govern¬ 
ments bodies with an interest in housing. 
To contact the TRC: 

Canadian Home Builders Association, 
200 Elgin St. Suite 502, 

Ottawa, Ont. K2P1L5 
Tel: (613) 230-3060 
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The Talking House 


The talking House is 
an information project ini¬ 
tiated by Jon Eakes of In¬ 
terface Productions of 
Montreal. It is a tool to 
communicate complex 
features of modem con¬ 
struction to consumers and 
professionals using short 
computer based 

animations. 

The animations are usually 30 seconds 
to 60 seconds in length and deal with a 
single aspect of housing that is effectively 
illustrated by animation. It is ideal for use 
as a continuous loop used in demonstra¬ 
tion houses. 

Animations play directly from a com¬ 
puter so all the problems of video tape are 
avoided, while the quality of image and 
the ease and reliability of playback is 
increased. The Animation Players (cus¬ 
tomized computers) run without supervi¬ 
sion and can be operated by a simple 
timer, in a continuous loop or by the 
viewer pushing a button. 

For example, the builder who wants to 
illustrate the benefits of draft proofing and 
mechanical ventilation can use a couple of 
animations that demonstrate basic princi¬ 


ples. A demonstration at the 
Tendances show home in 
Longueuil, (^ebec on display 
at the CHBA annual conven¬ 
tion last spring highlighted 
construction details of the 
house, including acoustic wall 
construction in the duplex 
using these animations. 

Any contractor member of 
the CHBA or the APCHQ may 
request the use of one or more Animation 
Players loaded with specific animations. 
A VHS t^ summary of the animations 
currently in the data bank is available on 
loan as a catalogue. 

The price of each animation only cov¬ 
ers actual costs of loading the appropriate 
animation into an Animation Player, pack¬ 
ing and shipping and includes consulta¬ 
tion, scripting and animating. Users have 
to supply their own computer or TV sets. 
The price for a basic low resolution 30 
second animation with single language 
sound track is around $500. > 

For more information contact C 

Jon Eakes at Interface Productions, 

C.P. 387, Sue Delorimier, Montreal, 
Quebec H2H2N7 Tel: (514) 598-9988 



Housing Technology Grants 


The Housing Technology Incentives 
Program funded by CMHC provides as¬ 
sistance (and grants of up to $15,000) to 
Canadian companies to develop new ideas 
and products which can improve the qual¬ 
ity or affordability to Canadian housing. 

Several recent grants caught our atten¬ 
tion. We lookforward to seeing these ideas 
in the near future. 

Enviroficient Products Inc. of 
Utterson, Ontario has been awarded a 
grant to design, develop and test a new 
wood stove that will bum wood efficiently 
while emitting low exhaust gas emissions. 

Chromalox Inc. of Rexdale has been 
awarded a grant to design and develop a 
new system to pre-heat incoming ventila¬ 


tion air before it enters the return air 
plenum of residential furnaces. If cost 
effective, the pre-heater make it easier to 
meet the new ventilation requirements of 
the National Building Code. 

American Water Co. ofKelowna, B.C. 
has received a grant for a new system for 
recovering heat from residential waste 
water (“grey water’’). It will enable a 
prototype system to be installed and moni¬ 
tored. 

Randor Development Corporation of 
Vancouver received a grant for the design, 
development and testing of a new water 
temperature and flow control valve for use 
with residential electronic faucets. The 


new valve is expected to provide auto¬ 
matic control of temperature and flow 
rates even when there is a water demand at 
other faucets. This invention will be ap¬ 
plied in residential shower faucets where 
precise temperature control is most de¬ 
sired. 

Wilfred Sorensen of Kingston, On¬ 
tario, has been awarded a grant to test a 
new two-phase thermosiphon generally 
referred to as a “bubble pump’’. The 
initial use for this pump is to use solar 
energy to circulate water to a residential 
solar domestic hot water heater. 



New Direct Vent 
Fireplace Standards 

The Canadian Gas Association (CGA) 
has implemented a new direct vent gas 
fireplace testing standard (CGA Interim 
Requirement #41) designed to prove the 
structural integrity of direct vent gas fire¬ 
places in severe situations. 

The most difficult test fills the fireplace 
and all vents (both inner and outer pipes) 
with an explosive mixture of gas (9-10% 
gas/air mixture) which is then ignited. If 
the venting is not damaged, the glass does 
not break and there is no other damage to 
the fireplace, tlie tmit passes the test. This 
test duplicates the worst possible situation 
(it’s what happened in several cases where 
the glass did shatter into the room). 

The standard also includes an endur¬ 
ance test where the fireplace is burned 
continuously for over 100 hours, as well as 
new wind, rain and temperamre tests on 
the vent terminations. 
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Skylight Glass spacing 



What is the ideal spacing between glass 
panes in skylights? Vertical panes have 
been studied for some time. The U-values 
of vertically insulated glazing units and 
the optimum pane spacing are known as 
this is the standard window case, but not 
skylights. 

To find out the effect that pane spacing 
in insulated glass units had on U-values in 
horizontal as opposed to vertical installa¬ 
tions, a series of computer simulations 
were done. The effect of the angle of the 
glass and optimum pane spacing on cen- 
tre-of-glass U-values were calculated, us¬ 
ing the Window 3.1 computer program 
developed at Lawrence Berkeley Labora¬ 
tories. 

The calculated values are for centre-of- 
glass only (no account is given to frame 
type), and pane spacing in increments of 1 
mm (from 1 to 20 mm air space). 


Unit Types simulated were: 

- Plain Double 

- 1 low-e, double 

- 1 low-e/argon double 

- Plain triple 

- 2 low-e triple 

- 2 low-e/argon triple 

- 1 Heat Mirror 55 triple 

What was discovered? 

A low-e double glazing with optimum 
pane spacing can have almost the same U- 
value as a low-e/argon double with non¬ 
optimum pane spacing. For small angles 
off the horizontal the unit can be consid¬ 
ered to be horizontal, but as the angle 
increases it becomes more significant. 
The theoretical optimum spacing seems to 
be less than for vertical windows (at 8mm 
for horizontal compared to 12mm for ver¬ 
tical). 

Before you rush off and use these re¬ 
sults to determine the spacing between 
glass pane, you must realize that the Win¬ 
dow 3.1 software does not take into ac¬ 
count tlie effect of glass bowing under cold 
conditions. Glass bowing may change the 
spacing enough to radically alter the U- 
value in a horizontal or slightly inclined 
cases. 

It must also be remembered that glaz¬ 
ing units installed horizontaly or in a 
slightly inclined position generally are 
less energy efficient than when in a verti¬ 
cal position. The insulated glazing units 
also display a dif¬ 
ferent response to 
pane spacing in 
horizontal or 
slightly inclined 
positions than in the 
vertical case. 

Roof Light Design 
Study, Phase 1: 
Centre of Glass U~ 
Values prepared by 
David Sargent of 
Edgetech I.G. Ltd, 
Ottawa, ON 


Center-of-Glass U-Values 

Low—e Double 



Pane Spacing (mm) 


Are gas clothes 
dryers more efficient 
than electric dryers? 


To get the answer a study was done for 
B.C. Gas. The object was to compare the 
efficiency and efiectiveness of drying 
clothing using equivalently rated gas and 
electric dryers. 

The test was done under laboratory 
conditions using 3 different “standard” 
clothing loads. Two Maytag dryers were 
used, both had identical heat and time 
controllers which were operated at the 
settings recommended by the manufac¬ 
turer. Each was equipped with a factory 
installed thermostat. 

The drying time for each was 48 min¬ 
utes per average load and ranged from 38 
minutes for the white load to 62 minutes 
for the coloured load. Adding fabric sof¬ 
tener had no effect on drying efficiency or 
drying time. The amount of water re¬ 
moved during a drying cycle was similar 
for each dryer at 58% of the dry weight. 
Lint accumulation was measured after 
each cycle. 

Both dryers generated a static charge 
on the clothes but the amount of static 
charge on the electricity dried clothes was 
noticeably greater than in the gas fired 
dryer. 

The gas dryer was 46% more cost effi¬ 
cient than the electric dryer (5.66 cents 
versus 10.5 cents per average load). Gas 
drying costs included both the consump>- 
tion of gas (3.81 cents per load) and elec¬ 
tricity required to rotate the dryer drum 
(1.85 cents per load). The costs were also 
adjusted for daily variations in fuel value. 


Gas Dryer Cost and 
Installation 

Gas dryers cost $50 - $60 more than 
electric dryers and if the gas lines are not 
available, installation costs could be $ 100 
- $125 more than for an electric dryer. 
Depending on the frequency of use tlie 
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Conservation Beats Fuel Svv^itching 



savings gained by drying with gas could 
take 3-4 years to recover the cost differ¬ 
ence. 

If wash loads are modest, a drying rack 
in the house (in the basement or utility 
room) can be the answer to the common 
winter complaint of overly dry interiors 
found in the very cold parts of the country. 
Where humidification is a factor (and it 
may be even in tight energy efficient 
homes) then the drying rack could be used 
to provide that humidity. But if the fre¬ 
quency and quantity of washing is large 
(e.g. if a large family), then the dryer must 
be used or just too much moisture may be 
put into the house and that will create other 
problems. 

Automatic dryers are now a standard 
feature in all homes. From a purely eco¬ 
nomic point of view, a solar clothes dryer 
is still much cheaper - whether it be the old 
fashioned clothes line or the higher - tech 
drying tree (that is easier to shield dis¬ 
creetly so that the neighbours don’t see it). 


A recent report prepared by the Con¬ 
sumer Energy Council of America Re¬ 
search Foundation (CEC A/RF) concluded 
that heating oil consumers who want to 
lower their energy bills will have a higher 
return on investment by investing in en¬ 
ergy conservation, such as increasing in¬ 
sulation, reducing heat loss and purchas¬ 
ing high efficiency equipment than by 
switching to natural gas. 

It was found that conservation gener¬ 
ally yields 5 to 15% more than putting 
money in the bank, but fuel switching is a 
gamble on a price difference between oil 
and gas that is not likely to pay off. Since 
natural gas prices were decontrolled in the 
USA in 1985, the average price of oil has 
been less than the price of gas. 

The report combines a price analysis 
with standard economic inputs and stand¬ 
ard assumptions including: conservation 
investments ranging in cost from $500 to 
$2000 with energy savings and costs esti¬ 
mated on the basis of the most recent 
research; and opportunity cost (discount 
rate) of 3%. 

Recent campaigns to convince con¬ 
sumers to switch fuels have frequently 
gone beyond simple consumer economics 
and give misleading advice to consumers 


Business Excellence 
Award 

Enermodal Engineering Limited is a 
finalist for the Canada Awards for Busi¬ 
ness Excellence in the Innovation cat¬ 
egory. Enermodal was selected for its 
work on energy-efficient window designs. 
With the financial assistance ofC ANMET 
they developed the FRAME computer 
program for analyzing heat transfer through 
window framing systems. FRAME is ref¬ 
erenced as the only program for determin¬ 
ing frame heat loss in the Canadian and 
U.S. window energy labelling standards. 
It is also being used throughout Europe, 


about environmental considerations, na¬ 
tional energy security and even interna¬ 
tional competitiveness. The correct an¬ 
swer regarding these matters is clear. 

From an environmental point of view 
the best investment is to conserve a BTU 
of gas because far fewer pollutants are 
released into the atmosphere. From an 
economic and national energy perspective 
it is also better to conserve a BTU of oil 
than replace it with a BTU of gas because 
both fuels are depleting, non-renewable 
resources that are interchangeable for most 
uses. Conservation stretches the overall 
life of available resources and increases 
supply relative to demand. 

The report titled Oil, Gas, or...?, is the 
third in a series of economic analyses of 
fuel switching and conservation. While it 
applies to the United States, but the prin¬ 
ciples apply equally in Canada. 

The report **Oil, Gas, or..? Techni¬ 
cal Support Document for a Consumer 
Decision Making Guide on Fuel Switch¬ 
ing and Home Energy Conservation ,'' is 
available for $35 plus $2.50 shipping and 
handling from CECA/RF, 2000 L Street, 
NW, Suite 802, Washington, DC 20036. 


Japan and Australia. FRAME has been 
the key tool in rating windows for the 
Ontario Hydro window incentive pro¬ 
gram - the first program of its kind in 
North America. 


Error correction: 

The Degree day data in the Supplement 
to the National Building Code (1990) have 
some errors: the correct data for Duncan 
and Crofton (BC) is 3170 DDC. 

Degree day data for any site should be 
considered as accurate to within ±100 
degree days (*C). 
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Autonomous House Award; 

A Canadian Competition for Environmentally sensible zero energy homes 


Do you live in a super energy efficient house? 
Have you built one? Do you know someone that 
does? 

Scattered across Canada are many well-insulated, 
super energy efficient homes that take advantage of 
solar energy and incorporate other environmentally 
sensible measures such as water conservation and low 
impact materials. We never hear about these houses 
because they are usually built on a low budget without 
the glamour features that attract media attention. 

Why a competition? We are facing major environ¬ 
mental problems caused in large part by over-use of 
inappropriate sources of energy. It is time to recognise 
and adopt some appropriate solutions. 

The Solar Energy Society of Canada will showcase 
outstanding demonstration of an autonomous house 
each year to demonstrate the technologies that are 
working for families concerned about the future of the 


planet. Winners of the First Autonomous House Award 
will be announced in July 1992, at the Society’s Annual 
Conference in Edmonton, Alberta. 

What houses are eligible? Any house in Canada, 
new or old, single family, semi-detached, or row 
housing, with a proven performance of very low pur¬ 
chased energy consumption, together with other envi- 
ronmentally-sensible features. Judging criteria will not 
be limited to energy performance. Performance of the 
house will be verified by a third party. 

Who can enter? Anyone who owns, lives in, or 
designed or built, an eligible house. 

How to enter: To obtain an entry form including 
more details on submission requirements, judging cri¬ 
teria, etc. send $3.00 for postage and handling to: 
SESCI, Suite 421, 301 Moodie Dr., 

Ottawa, Ont. K2H 9C4 

Tel: (613)596-1096; FAX (613) 596-1120 


SUBSCRIBE TODAY! 

SOLPLAN REVIEW is an independent Canadian newsle¬ 
tter published 6 times per year to provide news, technical 
details, new product information, insights and 
commentary on developments covering all aspects of 
building science and energy efficient building practice for 
new and retrofit residential construction. 

SOLPLAN REViEW serves the needs of professional and 
interested lay persons. Technical information is presented 
in a dear, concise manner, without resorting to jargon. 
YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 
In Canada: 1 year: $38.52 ($36.CX) + 2.52 GST) 

2 years: 72.76 ($68.00 + 4.76 GST) 

USA and other foreign: (u.s.a. and other foreign in u.s. funds). 

1 year: $ 43.00 per year; 2 years: 82.00 

payment enclosed please bill us P.O. #_ 

please charge to credit card: 

VISA MASTERCARD AMERICAN EXPRESS 

card number:_expiry date:_ 

signature:_ 

name:_ 

address:_ 

_post code: _ 


the drawing-room graphic services ltd. 
box 0BB27 norxh Vancouver b e \/7L 4LB 


THE NEW 



RESIDENTIAL VENTILATION 


PRODUCT LINE 

4 Central Exhaust Ventilators (CEV’s) 

4 Swedish through-wall Draft Free 
Fresh Air Inlets with filters 
4 Italian through-wall and through-window Low 
Noise Fans 

4 Recirculating Central Ventilators (RCV’s) 

4 Heat Recovery Ventilators (HRV’s) 

OUR INNOVATIVE FEATURES WILL RESULT IN 
LOW TO MEDIUM INSTALLED COST, 
CONTINUOUS DISTRIBUTED VENTILATION 
SYSTEMS. 

The benefit: 

"AFFORDABLE INDOOR AIR QUALITY" 
Specialist Ventilation Dealer enquiries invited. 


ENVIROSCIENCE PRODUCTS LTD. 

1962 West Broadway, Vancouver, B.C. V6J 1Z2 
Phone (604) 734-4211 Fax (604) 734-0520 
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